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S1. Approximation of the initial plume height at roadside
The initial stage of the exhaust plume was described with the simple plume dispersion model by Vignati et al. (1999) . The approximation of the initial plume height, Hm,0, at roadside was done as an independent step prior to the scenario calculation. The expression by Vignati et al. (1999) for the evolution of the plume cross section was applied:
Where S is the cross sectional area of the plume or, in more statistically oriented way, it can be interpreted as being proportional to the variance of the Gaussian plume distribution. Further, S0
is the size of the plume at the exhaust pipe (assumed to be equal to the cross-sectional area of the exhaust pipe, here using a radius of 0.020 m), σw(0) is the initial entrainment velocity at t = 0 and u0 is the initial exhaust gas velocity. The proportionality constant α is given a value of 0.1, which corresponds to typical levels of mechanically induced turbulence (Berkowicz et al., 1997) .
For σw(0) a value of 0.25 m s -1 was adopted (Fig. 6 in Kastner-Klein et al., 2000) , typical for traffic on working days between 8 a.m. and 7 p.m. in situations where traffic-induced turbulence dominates. For the initial exhaust gas velocity u0 a value of 0.23 m s -1 typical for light-duty vehicles was taken (Kurkela et al., 1994) . Further, t is the time from the release, here expressed as t = x/U. A fixed distance from the release point of xst = 9 m was chosen for the PN measurement, resulting in an arrival time tst at the measurement location which differs for different wind speeds. Solving the above expression for the initial plume height at roadside, assuming circular plume cross section, gives:
For the wind speeds 1.0 m s -1 , 3.0 m s -1 and 4.0 m s -1 initial plume heights of 2.6 m, 0.9 m, and 0.7 m, respectively, were obtained at the roadside.
S2. Roadside concentrations of condensable organic vapors
In this study, particle growth was assumed to occur by condensation of gaseous n-alkanes which represent the typical range of volatility of vapors related to vehicle exhaust emissions. For the included roadside locations and campaigns, gas-phase concentration of n-alkanes and other condensable organic compounds have not been measured and therefore it is not known whether they were in equilibrium with the (bulk) particle phase or not. Such measurements are still rare and not complete regarding the full volatility spectrum of condensable organic vapors. Based on theoretical considerations, Zhang and Wexler (2004) concluded that during the second dilution stage, between roadside and a few hundred meters distant from the road, particles can still grow by condensation, although with decreasing growth rates when the air parcel moves away from the road. Mandalakis et al. (2002) reported a total n-alkane (C14 -C33) concentration of 50.43 ng m -3 in the vapor phase and of 38.65 ng m -3 in the particulate phase, from measurements in the urban center of Athens (Greece). C14 -C23 n-alkanes were mainly in the vapor phase while C25 -C33 n-alkanes were mainly in the particulate phase; C24 was equally present in both phases.
Summing up vapor concentrations for C14 -C23 and particulate phase concentrations for C25 -C33 and the phase averaged concentration for C24 gave a concentration of total condensable nalkanes of 73.5 ng m -3 , corresponding to 5.1 ppt when using the averaged molecular weight of C22 and C28. Similar total n-alkane concentrations were reported by Harrad et al. (2003) for an urban traffic site (Birmingham, UK), by Doskey and Andren (1986) for a rural site (North Wisconsin, WI, USA), and by Pietrogrande et al. (2011) for a suburban site (particulate phase only, Augsburg, Germany). Total n-alkane concentrations were several times higher at an urban industrial site (Prato, Italy) in a study by Cincinelli et al. (2007) . Total n-alkane concentrations were more than one order of magnitude higher at an urban site in China (Bi et al., 2002) .
Although a concentration of 5 ppt of condensable n-alkanes seems to be typical for the urban environment, higher concentrations may occur. Other condensable organic compounds such as PAH, n-alkanols, and dicarboxylic acids are also emitted from vehicles and may contribute to the total concentration of condensable organic vapors at the roadside, which were represented by C22 and C28 in the aerosol dynamics model.
S3. Modification of the Brownian coagulation kernel to approximate van der Waals forces and viscous interactions
Van der Waals forces are weak dipole-dipole attractions in uncharged, nonpolar molecules caused by random fluctuations in the electron cloud. When a particle experiencing a brief charge fluctuation approaches another particle, the first induces a charge of the opposite sign on the nearest part of the other particle. Viscous forces are fluid mechanical interactions arising from the fact that velocity gradients induced by a particle approaching another particle in a viscous medium affect the motion of the other particle. Viscous forces retard the rate of van der Waals force enhancement in the continuum regime. It has been shown that van der Waals forces can enhance the coagulation rate of small particles by up to a factor of five (Jacobson and Seinfeld, 2004) . However the degree of enhancement depends on the Hamaker constant A which is specific for the van der Waals properties of each substance. Jacobson and Seinfeld (2004) used a value of A/k B T = 200 (k B is the Boltzmann constant and T is the air temperature), which gave plausible enhancement for the coagulation of soot particles.
A simplified treatment of the van der Waals enhancement combined with retardation by viscous forces was considered sufficient to evaluate the possible uncertainty introduced into this study by neglecting the two interactions. A correction factor V E,i,j due to van der Waals and viscous forces was applied to the Brownian collision kernel in the MAFOR model: 
Clearly, V Ei,j for values of the particle pair Knudsen number greater than 1.0 depends on the radius ratio of the two colliding particles and can range from 1.0 to 5.0 for ratios between 50 and 1 when A/k B T = 200 is used. A value (enhancement factor) of 3.0 was chosen which corresponds to a radius ratio of about 5, e.g. describing the collision of a 5 nm-particle with a 25 nm-particle, relevant for the studied size distributions at roadside. Figure S5 shows the predicted effect of van der Waals forces and viscous forces on Brownian coagulation for spherical as well as for fractal particles (using two different fractal geometries) when the volume-equivalent diameter of the first particle is 10 nm. case with coagulation of spherical particles enhanced by van der Waals and viscous forces (blue dashes), case with fractal geometry (green dashes) according to Jacobson and Seinfeld (2004) , and case with coagulation of fractal particles enhanced by van der Waals and viscous forces (black dots). Red curve shows the modeled size distribution for the case without coagulation.
